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(54) TRANSPARENT COMPOSITE SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transparent composite sheet having a small coefficient of linear 
expansion, excellent transparency, excellent heat resistance, excellent solvent resistance and high surface 
smoothness, and suitably usable as an optical sheet, a plastic substrate for a display element or a substrate 
for an active matrix display element. 

SOLUTION: The transparent composite sheet comprises (a) a transparent resin, (b) a fibrous inorganic filler 
and (c) a powdery inorganic filler. The differences between the refractive index of the transparent resin (a) 
after curing, and those of the fibrous inorganic filler (b) and the powdery inorganic filler (c) are each <0.01 , and 
the Abbe's number of the transparent resin (a) after curing is >45. When the transparent composite sheet is 
used as the substrate for the display element, it is preferable that the light transmittance at 550 nm 
wavelength is >80%, and the average coefficient of linear expansion in 30-1 50° C is <40 ppm. 
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t * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

A transparent composite sheet which consists of transparent resin (a), a fibrous inorganic filler (b), and a 
powdered inorganic filler (c). 
[Claim 2] 

The transparent composite sheet according to claim 1 whose difference of a refractive index after hardening of 
said transparent resin (a) and a refractive index of a fibrous inorganic filler (b) and a powdered inorganic filler 
(c) is 0.01 or less. 
[Claim 3] 

The transparent composite sheet according to claim 1 or 2 whose Abbe number after hardening of said 
transparent resin (a) is 45 or more. 
[Claim 4] 

claims 1-3 in which said fibrous inorganic fillers (b) are glass tissue — a transparent composite sheet any or 
given in 1 paragraph. 
[Claim 5] 

claims 1-4 in which said powdered inorganic fillers (c) are powder with a ball equivalent average diameter of 0.5 
mm or less — a transparent composite sheet any or given in 1 paragraph. 
[Claim 6] 

claims 1-5 whose light transmission in wavelength of 550 nm is not less than 80% — a transparent composite 
sheet any or given in 1 paragraph. 
[Claim 7] 

claims 1-6 whose 30-150 ** mean coefficients of linear expansion are 40 ppm or less — a transparent 
composite sheet any or given in 1 paragraph. 
[Claim 8] 

claims 1-7 — a display device using a transparent composite sheet any or given in 1 paragraph. 
[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The coefficient of linear expansion of this invention is small, it has high rigidity, is excellent in transparency, 
heat resistance, and solvent resistance, and relates to the transparent composite sheet for which glass can be 
substituted. This transparent composite composition can be used conveniently for optical sheets, such as a 
substrate for liquid crystal display, an organic electroluminescence display device board, a substrate for light 
filters, a substrate for touch panels, and a solar cell substrate, a transparent plate, an optical lens, an optical 
element, an optical waveguide, an LED sealing agent, etc., for example. 
[0002] 

[Description of the Prior Art] 

Generally, many glass plates are used as the substrate for liquid crystal display elements, a color filter 
substrate, the substrate for organic electroluminescence display devices, a substrate for solar cells, etc. 
however, it is easy to be divided — it is not bent — specific gravity is greatly unsuitable for a weight saving — 
many trials which use a plastic material instead of a glass plate have come to be performed from the problem of 
** in recent years. For example, the transparent resin boards for liquid crystal display elements which become 
the patent documents 1 and the patent documents 2 from the cured body produced by hardening an epoxy 
resin composition including an epoxy resin, an acid anhydride system hardening agent, and a curing catalyst are 
indicated. However, since the coefficient of linear expansion is large, if the conventional plastic material. for . 
glass substitution is used for an active-matrix display device board, for example, in the manufacturing process, 
problems, such as curvature and an open circuit of aluminum wiring, arise, and it is difficult to apply. Then, in 
order to reduce a coefficient of linear expansion, compositeHzing with resin the inorganic filler which has a 
refractive index equivalent to resin is often performed. 

When glass tissue etc. and resin are compounded, even if a coefficient of linear expansion is reduced and it 
bends, it becomes difficult to divide, but a substrate may be missing at stiffness. According to the composition 
of glass fiber, anisotropy'may arise in a coefficient of linear expansion. In order to avoid these, two or more r ^ 
substrates needed to be laminated and used. 

Although the anisotropy of the coefficient of linear expansion was not produced on the other hand when a 
powdered inorganic filler and resin were compounded, there was a problem which is not enough of being easy to 
be divided when it bends. 
[0003] 

[Patent documents 1] 
JP,6-337408,A 

[Patent documents 2] 

JP,7-120740,A 
[0004] 

[Problem(s) to be Solved by the Invention] 

This invention is excellent in transparency, heat resistance, and solvent resistance with a low coefficient of 
linear expansion, and has high rigidity, It aims at providing the transparent composite sheet used suitably for a 
transparent plate, an optical lens, the plastic plate for liquid crystal display elements, the substrate for light 
filters, the plastic plate for organic electroluminescence display devices, a solar cell substrate, a touch panel; % * 
etc. 
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[0005] 

[Means for Solving the Problem] 

A linear expansion reduction effect according [ a transparent composite sheet which consists of transparent 
resin (a), glass tissue (b), and a powder inorganic filler (c) as a result of inquiring wholeheartedly that this 
invention persons should attain an aforementioned problem ] to glass tissue, According to the rigidity 
improvement effect by a powder inorganic filler, and a reduction effect of the anisotropy of a coefficient of 
linear expansion. Have high rigidity with a low coefficient of linear expansion, and it excels in transparency, heat 
resistance, and solvent resistance, It found out being used suitably for a transparent plate, an optical lens, a 
plastic plate for liquid crystal display elements, a substrate for light filters, a plastic plate for organic 
electroluminescence display devices, a solar cell substrate, a touch panel, etc., and resulted in this invention. 
Namely, this invention, 

(1) A transparent composite sheet which consists of transparent resin (a), a fibrous inorganic filler (b), and a 
powdered inorganic filler (c), 

(2) A transparent composite sheet of (1) whose a difference of a refractive index after hardening of transparent 
resin (a) and a refractive index of a fibrous inorganic filler (b) and a powdered inorganic filler (c) is 0.01 or less, 

(3) A transparent composite sheet of (1) and (2) whose Abbe number after hardening of transparent resin (a) is 
45 or more, 

(4) A transparent composite sheet of (1) - (3) whose fibrous inorganic filler (b) is glass tissue, 

(5) A transparent composite sheet of (1) - (4) whose powdered inorganic filler (c) is powder with a ball 
equivalent average diameter of 0.5 mm or less, 

- A transparent composite sheet of (1) - (5) whose light transmission in wavelength of 550 nm is not less than 
80%, 

- A transparent composite sheet of (1) - (6) whose 30-150 ** mean coefficient of linear expansion is 40 ppm 
or less. 

(8) A transparent composite sheet of (1) - (7) whose transparent composite sheet is an optical sheet, a plastic 
plate for display devices, or a substrate for active-matrix display devices, 
It comes out. 
[0006] 

[Embodiment of the Invention] 

Hereafter, this invention is explained in detail. 

Transparent resin (a) in this invention shows the resin which has the permeability of visible light. Not less than ^ 
80% of thing has the preferred light transmission in 550 nm at the time of using a sheet, and the transparency 
of transparent resin of this invention is not less than 90% most preferably not less than 85%. When using as a 
substrate for display devices, not less than 85% is preferred. As an example, the resin etc. over which reactive 
monomers, such as thermosetting resin, such as an epoxy resin, and acrylate, were made to construct a bridge 
with an activity energy line are raised, Since it excels in solvent resistance, the resin over which reactive 
monomers, such as acrylate ,and,an r epoxy resin, were made to construct a bridge with an activity energy line 
and/or heat is preferred. As a reactive monomer, especially if a bridge can be made to construct with heat or 
an activity energy line, will not be restricted, but. The epoxy resin which has acrylate which has two or more 
functional groups from transparency or a heat-resistant field (meta), and two functional groups or more is 
preferred, and the acrylate which has especially two or more functional groups (meta) is preferred. These resin 
may be used independently or may use two or more sorts together. 
[0007] 

As a fibrous inorganic filler (b) used by this invention, glass tissues, such as glass fiber, glass fabrics, and a 
nonwoven glass fabric, are raised, and since the reduction effect of a coefficient of linear expansion is 
especially high, glass fabrics are the most preferred. Although the thickness in particular of textiles is not 
limited, it is preferred that it is 30-300 micrometers. As a kind of glass, E glass, C glass, A glass, S glass, D"** * 
glass, NE glass, T glass, etc. are raised, and E glass with few [ especially ] alkaline metals, S glass, T glass, and 
NE glass are preferred. Although the refractive index in particular of a fibrous inorganic filler (b) is not . - - . . 
restricted, in order to show the transparency excellent in the transparent composite sheet, it is desirable for a 
difference with the refractive index after bridge construction of transparent resin (a) to be 0.01 or less, and 
0.005 or less are more preferred. 

As for the content of a fibrous inorganic filler (b), 1 to 90 % of the weight is preferred, and it is 30 to 70 % of the 
weight still more preferably ten to 80% of the weight more preferably. If the content of a fibrous inorganic filler 

http://www4.ipdl.inpit.gojp/cgi-binA^^ 2008/10/09 



JP;2005-01 5624,A [DETAILED DESCRIPTION] 3/5 ^— v 

(b) is this range, it will be easy to fabricate and the effect of the reduction in linear expansion by composite- 
izing will be accepted. 

In this invention, since the transparency of the composite sheet of this invention becomes good so that a 
fibrous inorganic filler (b) and resin have stuck, it is preferred to process the inorganic filler surface by publicly 
known finishing agents, such as a silane coupling agent. As a silane coupling agent, an epoxysilane coupling 
agent, a titanate system coupling agent, an aminosilane coupling agent, a silicone oil type coupling agent, etc. 
may be mentioned, and these may be used independently, or several sorts may compound and it may use. 
[0008] 

Since it is available in the variety which glass powder, silica powder, alumina powder, etc. are mentioned, and 
has various refractive indicees as a powdered inorganic filler (c) used by this invention, glass powder is 
preferred. A bead, a flake, a granular type, etc. may be mentioned, powdered shape may use these 
independently, or several sorts may compound and it may use them. 

As for the sphere equivalent diameter of a powdered inorganic filler (c), it is preferred that it is 0.5 mm or less, 
and it is 0.05 mm or less still more preferably 0.1 mm or less more preferably. Since surface smoothness gets 
worse when particle diameter is larger than 0.5 mm, it is not desirable. As for the content of a powdered 
inorganic filler (c), 10 to 80 % of the weight is preferred, and it is 30 to 80 % of the weight still more preferably 
20 to 80% of the weight more preferably. If the content of a powdered inorganic filler (c) is this range, the 
improvement in sheet rigidity and the reduction effect of a coefficient-of-linear— expansion difference in every 
direction will be accepted. 

Although the refractive index in particular of a powdered inorganic filler (c) is not restricted, in order to show 
the transparency excellent in the transparent composite sheet, it is desirable for a difference with the 
refractive index after bridge construction of transparent resin (a) to be 0.01 or less, and 0.005 or less are more 
preferred. 

The surface may be processed and used for a powdered inorganic filler (c) by publicly known finishing agents, 
such as a silane coupling agent, in order to raise the transparency of a sheet, and a mechanical strength. As a 
silane coupling agent, an epoxysilane coupling agent, a titanate system coupling agent, an aminosilane coupling 
agent, a silicone oil type coupling agent, etc. may be mentioned, and these may be used independently, or 
several sorts may compound and it may use. 
[0009] 

The compound transparent sheet of this invention A transparent plate, an optical lens, the plastic plate for 
liquid crystal display elements, When using as the substrate for light filters, the plastic plate for organic 
electroluminescence display devices, a solar cell substrate, a touch panel, an optical element, an optical 
waveguide, an LED sealing agent, etc., it is not less than 85% that light transmission with a wavelength of 550 
nm is not less than 80% desirable still more preferably. Since the efficiency using light falls when light 
transmission with a wavelength of 550 nm is 80% or less, optical efficiency is not preferred for an important use. 

[0010] .'T^a-i 

The transparent composite sheet of this invention A transparent plate, an optical lens, the plastic plate for 
liquid crystal display elements, When using as the substrate for light filters, the plastic plate for organic 
electroluminescence display devices, a solar cell substrate, a touch panel, an optical element, an optical 
waveguide, an LED sealing agent, etc., It is preferred that a 30-150 ** mean coefficient of linear expansion is 
40 ppm or less, and it is 20 ppm or less most preferably 30 ppm or less. For example, when this composite 
material composition is used for an active-matrix display device board and this upper limit is exceeded, there is 
a possibility that problems, such as curvature and an open circuit of aluminum wiring, may arise in that 
manufacturing process. 

In order that the transparent composite sheet of this invention may raise smooth nature, the coated layer of 
resin may be provided in both sides. It is preferred to have the outstanding transparency, heat resistance, 'and' 
chemical resistance as resin which carries out a coat, and polyfunctional acrylate, an epoxy resin, etc. can 
specifically be raised. As thickness of the resin which carries out a coat, 0.1-50 micrometers is preferred and 
0.5-30 micrometers is more preferred. 

The transparent composite sheet of this invention may provide the gas barrier layer and transparent electrode 
layer to a steam or oxygen if needed. 

In the transparent composite sheet of this invention, bulking agents, such as a small amount of antioxidants, an 
ultraviolet ray absorbent, dyes and pigments, and other inorganic fillers, etc. may be included in the range which 
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does not spoil the characteristics, such as transparency, solvent resistance, and heat resistance, if needed. 

[0011] 

[Example] 

Hereafter, although an example explains the contents of this invention in detail, this invention is not limited to 
the following examples, unless the gist is exceeded. 
(Example 1) 

Cycloaliphatic-epoxy-resin (Daicel Chemical Industries EHPE3150) 80 weight section, Bisphenol smooth S form 
epoxy resin (Dainippon Ink & Chemicals Epiclon EXA1514) 20 weight section, Methylhexahydrophthalic 
anhydride (New Japan Chemical RIKASHIDDO MH-700) 75 weight section, Crushing glass powder 90 weight 

section with a ball equivalent average diameter of 10 micrometers, 1, and 3 dioxolane 60 weight section were 

mixed with tetraphenyl-phosphonium-bromide (Hokko Chemical Industry TPP-PB) 0.5 weight section and the 
refractive index 1.50, and it was considered as the varnish. After burning NE textile-glass-yarn glass fabrics 
(Nitto Boseki NEA2319E) of the refractive index 1.503, carrying out the broth of this at 80 micrometers in 
thickness and removing an organic matter, It **** to what was processed by gamma- 

glycidoxypropyltrimetoxysilane (epoxysilane), After drying for 5 minutes at 125 **, put between the glass plate 
which carried out releasing treatment, and heat for 2 hours, it was made to harden at 200 **, pressing by the 

pressure of 30 kg/cm using a vacuum press machine, and the 0.1-mm-thick transparent composite sheet was 

obtained. 

[0012] 

(Example 2) 

Triglycidyl isocyanurate (Nissan Chemical Industries TEPIC) 100 weight section, Methylhexahydrophthalic 
anhydride (New Japan Chemical RIKASHIDDO MH-700) 147 weight section, With the refractive index 1.50; to 
the resin which carried out melting mixing of the amount part of tetraphenyl-phosphonium-bromide (Hokko 
Chemical Industry TPP-PB) duplexs at 1 10 **, crushing glass powder 124 weight section with a ball equivalent 
average diameter of 10 micrometers was added, and it mixed to it. After impregnating the glass fabrics of the 
example 1 statement and defoaming this, it put between the glass plate which carried out releasing treatment, 
and it heated in oven for of of of 100 ** * 2 hours [ +120 ** ] * 2 hours [ +150 ** ] * 2 hours +175 *** 2 
hours, and the 0.1-mm-thick transparent composite sheet was obtained. 
[0013] 

(Comparative example 1) 

Triglycidyl isocyanurate (Nissan Chemical Industries TEPIC) 100 weight section, Methylhexahydrophthalic 
anhydride (New Japan Chemical RIKASHIDDO MH-700) 147 weight section, The resin which carried out melting 
mixing of the amount part of tetraphenyl-phosphonium-bromide (Hokko Chemical Industry TPP-PB) duplexs at 
110**, Heat for 2 hours, it was made to harden at 200 **, having put between the glass plate which carried out 
releasing treatment, and pressing by the pressure of 30 kg/cm 2 using a vacuum press machine, after the glass 
fabrics of the example 1 statement were impregnated, and the 0.1-mm-thick transparent composite sheet was 
obtained. ~ " 

[0014] 

(Comparative example 2) 

Triglycidyl isocyanurate (Nissan Chemical Industries TEPIC) 100 weight section, Methylhexahydrophthalic 
anhydride (New Japan Chemical RIKASHIDDO MH-700) 147 weight section, To the resin which carried out 
melting mixing at 1 10 **, the amount part of tetraphenyl-phosphonium-bromide (Hokko Chemical Industry 
TPP-PB) duplexs. It put between the glass plate which added crushing glass powder 90 weight section with a 
ball equivalent average diameter of 10 micrometers with the refractive index 1.50, was mixed, and carried out 
releasing treatment, heated in oven for of of of 1 00 ** * 2 hours [ +1 20 ** ] * 2 hours [ +1 50 ** ] * 2 hours 
+175 *** 2 hours, and a 0.1 -mm transparent sheet was obtained. 
[0015] ' " 

About the transparent composite sheet produced as mentioned above, the various characteristics were 
evaluated by the method shown below. 

a) Light transmission 

The light transmission of 550 nm was measured with the spectrophotometer U3200 (made by Hitachi). 

b) Mean coefficient of linear expansion 

Using the TMA/SS 120C type heat stress distortion-measurement device made from SEIKO Electron, in the 
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bottom of a nitrogen atmosphere, and 1 minute, at a rate of 5 **, temperature was raised from 30 ** to 400 **, 
* and was held for 20 minutes, and the value at the time of 30 ** - 150 ** was measured and calculated. Load 
was 5 g and it measured in **** mode. Measurement used the quartz **** zipper (construction material: 
quartz, coefficient of linear expansion of 0.5 ppm) designed uniquely. The Inconel zipper currently generally used 
had fault in that the linear expansion of itself is high, or the support gestalt of a sample, when applied to the 
thick sheet over 100 micrometers, it became larger than the result which the coefficient of linear expansion 
measured by compressed mode, and there was a problem to which measurement dispersion becomes large. 
Therefore, the quartz **** zipper was designed uniquely and it decided to measure a coefficient of linear 
expansion using it. By using this **** zipper, it is checking that it can measure with the almost same value as 

the case where -it- measures by compressed mode. — - 

About Examples 1 and 2 and the comparative example 1, the cross direction of glass fabrics was defined as X, 
the rolling-up direction was defined as Y, the arbitrary 2-ways which go direct were defined as X and Y about 
the comparative example 2, respectively, measurement which added **** in each direction was performed, and 
the difference of the coefficient of linear expansion of the direction of X and the direction of Y was evaluated, 
c) Rigidity 

Bending was added to the sheet and appearance and tactile feeling estimated stiffness and the ease of being 

divided. 

[0016] 

Light transmission is 80%, a mean coefficient of linear expansion is 18 ppm, and Example 1 does not have a 
coefficient-olHinear-expansion difference of the direction of X-Y, is excellent in stiffness, and can be used as 
a substrate for display devices. 

Light transmission is 83%, a mean coefficient of linear expansion is 19 ppm, and the coefficient-ofrlinear- 
expansion difference of the direction of X-Y is as small as 1 ppm, is excellent in stiffness, and can use Example 
2 as a substrate for display devices. 

Although light transmission was [ the mean coefficient of linear expansion ] 17 ppm 86%, it was as large as 4 
ppm, and the comparative example 1 lacked in stiffness and was insufficient for using it as a substrate for 
display devices. [ of the coefficient-ofHinear-expansion difference of the direction of X-Y ] 

Although a mean coefficient of linear expansion is 32 ppm and the coefficient-ofHinear-expansion difference of 
the direction of X-Y did not have light transmission 84%, the substrate lacked in rigidity, and when the 
comparative example 2 was bent, it broke easily, and was insufficient for using it as a substrate for display 
devices. - 4 ^ ^ ✓ 

[001 7] ^ 

[Effect of the Invention] 

The compound composite sheet obtained by this invention can be conveniently used as an optical sheet, the 
plastic plate for display devices, or a substrate for active-matrix display devices. 



[Translation done.] 
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[Written amendment] 

[Filing date]March 22, Heisei 19 (2007.3.22) 
[Amendment 1] 

[Document to be Amended]Specification 
[Item(s) to be Amended]Claim 
[Method of Amendment]Change 
[The contents of amendment] 
[Claim(s)] 

[Claim 1]A transparent composite sheet which consists of transparent resin (a), a fibrous inorganic filler (b), and 
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a powdered inorganic filler (c). 

[Claim 2]The transparent composite sheet according to claim 1 whose difference of a refractive index after 
hardening of said transparent resin (a) and a refractive index of a fibrous inorganic filler (b) and a powdered 
inorganic filler (c) is 0.01 or less. 

[Claim 3]The transparent composite sheet according to claim 1 or 2 whose Abbe number after hardening of said 
transparent resin (a) is 45 or more. 

[Claim 4]claims 1-3 in which said fibrous inorganic fillers (b) are glass tissue — a transparent composite sheet 
any or given in 1 paragraph. 

[Claim 5]claims 1-4 in which said powdered inorganic fillers (c) are powder with a ball equivalent average - 
diameter of 0.5 mm or less — a transparent composite sheet any or given in 1 paragraph. 
[Claim 6]claims 1-5 whose light transmission in wavelength of 550 nm is not less than 80% — a transparent 
composite sheet any or given in 1 paragraph. 

[Claim 7]claims 1-6 whose 30-150 ** mean coefficients of linear expansion are 40 ppm or less — a transparent 
composite sheet any or given in 1 paragraph. 



[Translation done.] 
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ft** 1 ~ 7^n^-*ia«O^W«^">- h SrfOffl Lfc^*^o 
[»W<0B&mfcK9!] 
[0 0 0 1 ] 

ffl^«> «ELi^im *7-7<<)V5>-mmu, 
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[^^^ s fS?$t L- X -o b ~$~Z> PUS] 
[ 0 0 0 5 ] 

[ISM Sr & £ * o# S ] 
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Y<nmmw&< %z>tc&, mMy t y-nm^^yy* y ?v y^M^t-v^m 

> ^ y -fi) > v 7* x ) y T 5 J =s 7 > * y 7V > y'MR^^V 
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IJ 3 0 ~ 8 0li%-C^I)o m3fc#:$S^7-f 9- (c) co^fl:^^c7)mHT$>tL^ 
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